Chlamydia pneumoniae is a human pathogen, one of the four species of the genus Chlamydia.' It causes a range of respiratory tract diseases, including pharyngitis, sinusitis, bronchitis, mild to severe pneumonia,2 and asthma.' Serological and epidemiological studies have shown that the organisms are widespread geographically, 4 and that epidemics occur in four, six and 10 yearly cycles.
IgG antibody to C pneumoniae is detected rarely in children up A piece of tissue adjacent to the piece from which DNA was extracted for the PCR was frozen in isopentane; frozen sections were cut and examined by using an indirect immunofluorescence technique for C pneumoniae elementary bodies with a specific monoclonal antibody and adjacent frozen sections by using an avidin-biotin-peroxidase method (Dako, High Wycombe, UK). Sections were also stained with haematoxylin and eosin for histological examination.
Results
The PCR assay was evaluated first for sensitivity and specificity. The primers for the first round of the nested PCR gave a DNA product of 498 bp, and the gave a product of 227 bp. from the same vessel. In tests c from subjects undergoing vascul but three initially positive resul firmed in this way, as were all initially negative results. In tests on specimens from liver transplant donors, the specimens were not consistently positive on repeat testing but they were always positive more than once. Only 12 of the vascular repair specimens were examined by immunofluorescence staining. Four were unreadable because of non-specific staining, five were negative and three were positive; one of the unreadable specimens and the three fluorescence positive specimens were also positive on PCR. It is clear that C pneumoniae organisms were not restricted to the aorta, being detected in about the same proportion of iliac and femoral arteries, and in one of two iliac veins examined. In one subject both the aorta and the femoral artery tested were PCR positive, whereas in another, the aorta but not a renal artery was PCR positive.
There was no correlation between age and a positive PCR result. Thus, for patients undergoing vascular surgery, the mean age of those who had PCR positive vessels was 69 years and that of subjects who had PCR negative vessels was 73 years. Liver transplant donors were younger (mean age, 50 years) but, again, there was no difference between the age of PCR positive and negative subjects.
Specimens were also tested by a PCR assay for M fermentans. Of 19 specimens that were positive for C pneumoniae, one was also positive for M fermentans.
Histologically, all of the tissue samples from subjects undergoing reparative surgery showed marked atheromatous changes, often with infiltrates mainly of chronic inflammatory cells (lymphocytes and macrophages) (fig 2) , but won of the also occasionally of polymorphonuclear leucocytes. The cells were dispersed throughout the vessel wall and/or were grouped densely. In one case (PCR positive for C pneumoniae), C pneumoniae the presence of polymorphonuclear leucocytes second round was the striking feature. The tissue samples Letection limit from the liver transplant donors were far less iern blot was affected by atheromatous changes and only one )dies. 
Discussion
In this study, based almost entirely on the use of PCR, we detected C pneumoniae in a large proportion of various major arteries. The figures are perhaps conservative as it is possible that more specimens would be found to be C pneumoniae positive if a larger amount of tissue was examined. Use ofPCR raises the possibility of DNA contamination, but there are several reasons why this is unlikely to account for the results. First, specimens were processed and tested in small groups reducing the possibility of contamination; second, negative controls within each assay remained negative; third, reamplifying the DNA from the same specimen or testing another piece of tissue from the same vessel produced the same result for all but three of the 43 tissue samples tested; and fourth, specimens that were recorded independently as fluorescence positive were also positive for C pneumoniae by PCR. Considerable difficulty was experienced in examining specimens by the immunofluorescence technique because of non-specific background staining and the morphological heterogeneity of C pneumoniae elementary bodies in contrast to the homogeneity of C trachomatis bodies. As a consequence, not all specimens were examined and only those that could be regarded confidently as fluorescence positive were so recorded. Even greater difficulty was encountered with the immunoperoxidase test, in which a problem of nonspecific staining, not mentioned by others,"1 12 has not yet been resolved.
There was a tendency for more of the tissue samples that had moderate to severe chronic inflammatory changes to be positive for Cpneumoniae than those that had few inflammatory changes. While this is consistent with the known ability of chlamydial organisms to produce chronic disease with The detection and measurement of C pneumoniae antibodies in seroepidemiological surveys has been helpful in suggesting a role for this organism in coronary heart disease,89 but we do not believe that serology is useful in relatively elderly patients as a means ofdefining, on an individual basis, the role of the organisms in the atheromatous disease process. However, if the organisms could not be detected in the vessels ofyoung people, the presence of specific antibody would be useful in indicating that they had been infected at some time and at least had had the opportunity for vessel involvement.
Furthermore,, the notion that C pneumoniae antibody might be protective based on the absence of organisms in the vessels of patients with high antibody titres" needs to be clarified.
We believe that attempts should be made to develop an animal model of C pneumoniae in atheroma, possibly murine in view of the success achieved with such a model of C trachomatis genital tract disease. '7 In addition, the judicious use of broad-spectrum antibiotics, such as tetracyclines and erythromycin, may be worthwhile. Administration of such antibiotics to patients undergoing coronary artery by-pass surgery to discover whether they increased the time to re-stenosis would be one approach. The use of a C pneumoniae vaccine which if not capable of preventing colonisation in the respiratory tract might at least prevent or reduce haematogenous spread of the organisms to other sites is a possible future consideration. Finally, the presence of Cpneumoniae organisms in atheromatous tissue, which usually contains chronic inflammatory cells, raises another question. Are these organisms involved in the various forms of arteritis in which there is a chronic inflammatory response-for example, temporal arteritis, the aetiology of which is ill-understood? Examination of stored tissue samples should expedite the answer.
